An 18-year-old male whowas admitted to hospital due to fever, skin rashes, cough, and malaise showed laboratory examination findings ofleukopenia, thrombocytopenia, mild liver dysfunction, and hypoxia. Bonemarrowaspiration revealed 2%histiocytes with hemophagocytosis. Chest Xray showed bilateral diffuse interstitial pneumonia. The titer of anti-measles virus antibody was <1:4, and that at convalescence stage was 1:64. He was diagnosed as having hemophagocytic syndrome and acute respiratory failure due to measles, and was treated with methylprednisolone pulse therapy. He promptly recovered from thrombocytopenia and acute respiratory distress. Steroid pulse therapy may be effective in these conditions due to measles.
Introduction
Measles disease is sometimes complicated by pneumonia or encephalitis, which cause death on rare occasions (1). Peripheral blood test at times shows thrombocytopenia during the early viremic phase of measles. Although the exact mechanism of thrombocytopenia is not clear, it is considered that thrombocytopenia reflects megakaryocytic damage due to the virus (1). Onthe other hand, virus-associated hemophagocytic syndrome (VAHS) is caused by Epstein-Barr virus, adenovirus, cytomegalovirus, herpes simplex virus, rubella virus, and parainfluenza virus (2). To our knowledge, there are no reports of adults with VAHS due to measles, although three child cases of this syndrome, one of whomdied, are described (3-5). The prognosis of patients with VAHSis considered to be good (2), howeverthere are several reports of fatal VAHScases, especially in adults (6, 7). Although immunosuppressive and cytotoxic therapy is still controversial (2), some patients with severe VAHSwere successfully treated with steroids (7-10). Herein, we describe an 18-year-old man who developed hemophagocytic syndrome and acute respiratory failure due to measles. He was treated with methylprednisolone (m-PSL) pulse and completely recovered on the seventh hospital day.
Possible pathogenic mechanisms ofhemophagocytic syndrome in this case are also discussed.
Case Report
An 18-year-old Japanese man was admitted to Kotoh General Hospital because of high fever, skin rashes, cough, and malaise on March 10, 1993. He had been well until three days before admission, when he noticed facial rash. His brother suffered from measles ten days previously. On admission, his body temperature was 38.8°C, pulse rate 80/min, respiratory rate 20/min, and blood pressure 120/80 mmHg.Physical examination revealed diffuse rice-sized skin rashes over the entire body. The palpebral conjunctivas were injected, but the bulbar conjunctivas were not icteric. There were several enlarged cervical lymph nodes, about 1 cm in diameter, which were soft and tender. The pharynx was injected, and Koplik's spots were observed. The chest and abdomenwerenegative. Laboratory findings on admission are shown in Table 1 . There was a slight inflammatory reaction. Leukocytopenia and thrombocytopenia were observed. Blood chemistry showed slight elevation of liver enzymes, hyponatremia, and hypochloridemia. Compliment-fixation antibodies for measles and rubella were < 1 :4. IgM antibodies to Epstein-Barr viral capside antigen, cytomegalovirus, and herpes simplex virus-1 were all negative.
On the basis of the clinical findings, he was diagnosed as having measles. He remained highly febrile for the next 2 days and developed worsening respiratory distress on the second hospital day. The chest X-ray disclosed the diffuse interstitial infiltrates bilaterally, predominantly involving the left lung (Fig. 1A) . Arterial blood gas on room air revealed pH 7.486 PaO2 51.1 mmHg, andPaCO2 33.7 mmHg. No pathogens were detected by sputum culture. The platelet count also decreased to 6.9x104/jj1 Fibrinogen was 409 mg/dl, and fibrin degradation products were 8.4 jug/ml. Bone marrow aspiration on the second hospital day showed a normocellular marrow with adequate megakaryocytes. There were several histiocytes (2%) with phagocytosis of erythrocytes, platelets, and neutrophils (Fig.  2) . The serum level offerritin was 740 ng/ml on the second day. He was finally diagnosed as having acute respiratory failure and hemophagocyticsyndromecaused by measles. Since the respiratory distress and the deterioration of the platelet count worsened rapidly during the 2 days of admission, he was treated with m-PSLpulse therapy (1 ,000 mg/day for 3 days) from the second hospital day. On the following day, his clinical condition improved markedly. The platelet count increased to 7.2x 1 04/jj1, and arterial blood gas on room air revealed PaO2of 75 mmHg. On the seventh hospital day, the patient completely recovered from thrombocytopenia and acute respiratory distress ( Fig.   IB) . At the convalescent stage, the compliment-fixation antibody for measles was 1:64. 
Discussion
The present patient developed hemophagocytic syndrome and acute respiratory failure due to measles. Hewas treated with m-PSL pulse therapy and recovered completely. Measles is knownto have manycomplications including pneumoniaand encephalitis, which maybe fatal on rare occasions ( 1 ). Hematologically, thrombocytopenic purpura is a rare and unexplained post-infectious complication. It appears 4 to 14 days afterthe rash. Hudson et al (1 1) reviewed 22 cases who suffered from thrombocytopenic purpura during measles. They stated that the reasons for thrombocytopeniain measles are unknown.
On the other hand, hemophagocytic syndrome maybe caused by viral infections. In 1979, Risdall et al (2) described 19 patients with marked hemophagocytosis associated with viral infections, and proposed the term of virus-associated hemophagocytic syndrome (VAHS). VAHS is characterized by a benign, non-neoplastic, and reversible process. Recently, the diagnostic guidelines for hemophagocytic lymphohistiocytosis have been proposed by Henter et al (12) . The bone marrowfindings of the present case are consistent with their histopathological criteria. VAHSmay be observed more frequently in measles, if bone marrow aspiration is performed on measles patients with thrombocytopenia. Since the present patient was diagnosed as having VAHSdue to measles in the early stage, his clinical and laboratory findings might be inadequate for the diagnostic guideline of VAHSdescribed by Henter et al (12) . Although the exact mechanisms of VAHS are unknown, high serum levels ofcytokines including interferon-y, interleukin 1 , and tumor necrosis factor have been observed in patients with VAHS(13, 14) . It has been postulated that activated T cells produce large amounts of cytokines such as interferon-y by abnormal immuneresponses in VAHS in an uncontrolled fashion.
Interferon-y activates macrophages and causes hemophagocytosis (14). In fact, plasma levels of interferon-y are elevated during measles (15). This finding mayexplain the measles-associated hemophagocytic syndrome in the present case, although his serum levels ofcytokines were not measured.
It is believed that the prognosis of patients with VAHSis good in general (2). However, several authors described that VAHSsometimes causes death, especially in adults (6, 7). Whenclinical and laoratory findings are severe, it may be difficult to determine the treatment of patients with VAHS.
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